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BACKGROUND 


The present invention relates to a bottle neck and child resistant closure combination. 
More particularly, the present invention relates to a modified thread design for use on a bottle 
neck, in a child resistant closure, or on both the bottle neck and in the closure. The modified 
thread design provides for the closure to be rapidly displaced in the axial direction relative to 
the bottle neck. The rapid rise and fall relative to the neck allows a pair of locking lugs on 
the closure to interact with a pair of locking lugs on the neck only once as the closure is 
opened or closed. The modified thread design relies on a thread that varies in thickness from 
the first end to the second end, and the selection of a thread pitch that is greater than the axial 
height engagement of the bottle lugs multiplied by the number of lugs on the bottle neck. 

When properly used, child resistant closures or safety caps are effective in preventing 
young children from accessing the contents of a bottle. Typically, a bottle is provided with a 
neck portion having on an exterior surface thereof a thread, having one or more strands, and 
one or more outwardly-projecting locking lugs, and a closure is provided which is 
threadingly engageable on the bottle neck portion and which includes one or more inwardly- 
projecting locking lugs. When the closure is tightly closed, the thread of the closure and of 
the bottle neck are engaged, and the closure lugs and bottle lugs interlock to prevent the 
unintended removal of the safety closure from the bottle neck. 

Oftentimes, however, the safety caps are not tightly closed - either unintentionally or 
intentionally - after being opened by the end user. The failure to tightly close the cap may be 
unintentional, for example, if the user thought the cap was closed and stopped tightening 
prematurely. On the typical bottle / safety cap combination, as the cap lugs and bottle lugs 
begin to engage the user may hear a clicking sound or feel the cap "bump". If the user then 
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fails to continue tightening the cap until the lugs are in the locked position, the cap will not 
be closed correctly and the safety features will not be properly engaged. The failure to 
tightly close the cap may also be intentional, for example, if the user believes it is too hard to 
reopen the cap. To remove the safety cap from the bottle neck, an appropriate force must be 
applied to the cap, such as squeezing the sides of the cap or pushing downward on the cap, to 
first disengage the cap lugs from the bottle lugs, and then the cap must be unscrewed to 
disengage the cap and bottle threads. On the typical bottle / safety cap combination, the user 
often needs to perform these actions multiple times until the cap lugs rise beyond the reach of 
the bottle lugs. Because the user may have difficulty re-opening the bottle after the cap is 
closed, the user may stop tightening the cap before the cap lugs and bottle lugs are engaged. 
When the safety cap is not properly tightened, its effectiveness is greatly diminished. It is . 
therefore desirable to provide a safety cap and bottle combination that is closed properly 
when the user first hears or feels the engagement of the cap lugs and the bottle lugs. Further, 
it is desirable to provide a safety cap and bottle combination that allows for the cap to be 
removed with nominal effort by the targeted end user. 


The present invention relates to a modified thread design for use with a bottle and 
child resistant closure combination. The thread may be affixed to the bottle neck on the 
bottle or to the closure skirt on the closure. The thread varies in thickness from the first end 
of the thread to the second end, but the thread pitch remains constant as the thread thickness 
varies. With the pitch held constant, the thickness of the thread affects the rate at which the 
cap rises or falls along the bottle neck, with the cap rising faster as it moves over the thicker 
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portion of the thread. In a preferred embodiment, the widths of the thread and the thread 
pitch are selected to allow the safety closure to rise at a rate that allows cap lugs on the 
closure to clear bottle lugs on the neck with no more than one revolution of the closure, and 
falls at a rate that allows the safety features to be engaged when the cap lugs pass over the 
bottle lugs one time. 

The present development overcomes the problems of the prior art by modifying the 
thread design such that the rate of rise of the safety closure is optimized. These 
modifications allow the closure to rise and fall relative to the neck such that a pair of locking 
lugs on the closure interact with a pair of locking lugs on the neck only once as the closure is 
opened and closed, respectively. Therefore, the user knows the closure is properly tightened 
when a first click is heard, and the closure can be removed after disengaging the cap lugs 
from the bottle lugs one time. 


Figure 1 is a perspective view of a bottle having a thread made in accordance with the 
present invention; 

Figure 2 is a side view of the bottle neck on the bottle of Figure 1; 

Figure 3 is a side view of the bottle neck on the bottle of Figure 1 shown rotated 90° 
from the view of Figure 2; 

Figure 4 is a top view of the bottle neck on the bottle of Figure 1 ; 

Figure 5 is a cross-sectional view of the bottle neck of Figure 4 taken along line AA- 


Figure 6 is a cross-sectional view of the bottle neck of Figure 3 taken along line F-F; 


BRIEF DESCRIPTION OF THE DRAWINGS 
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Figure 7 is a sectional side view of the thinner thread strand segment for the bottle 
neck on the bottle of Figure 1; 

Figure 8 is a sectional side view of the thicker thread strand segment for the bottle 
neck on the bottle of Figure 1 ; 

Figure 9 is a cross-sectional view of a child resistant closure that can be used with the 
bottle of Figure 1 ; and 

Figure 10 is a cross-sectional view of a child resistant closure having a thread made in 
accordance with the present invention. 


The thread design depicted in the various Figures is selected solely for the purpose of 
illustrating the invention. Other and different thread designs may utilize the inventive 
features described herein as well In the various Figures, the thread design is depicted on a 
bottle 10 having a neck 14 and locking lugs 28, but the thread design of the present invention 
and the inventive features described herein may also be used with other child resistant 
container components, such as different bottle shapes, other containers, closures or caps. 

Reference is first made to Figure 1 in which a bottle constructed in accordance with 
the present invention is generally noted by the character numeral 10. The bottle 10 includes 
a body 12 and a neck section 14. The body 12 has a bottom 16, and side walls 18 extending 
from the bottom 16 and tapering into a shoulder section 20. The neck 14 extends vertically 
from the shoulders 20 and terminates in an opening 24. As shown in Figures 1 through 6, the 
neck 14 has an exterior face 15 adapted to allow the bottle 10 to receive and engage a 
complementary closure 50 (such as shown in Figures 9 or 10). The engaging face 15 
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includes a bottle thread 26, a thread receiving groove 27, and at least one locking lug 28, with 
the thread 26 and locking lug 28 being fixedly attached to the engaging face 15. Optionally, 
the neck 14 may include a bottle bead or collar 30. The bottle bead 30 is an annular 
projection located near the shoulder portion 20 of the bottle 10 and encircling the neck 14. 

Figures 9 and 10 show complementary closures 50, 150 which may be used with the 
bottle 10. The complementary closure 50, 150 can be any threaded closure which will 
matingly engage the thread 26 and the locking lug 28 of the bottle 10. For example, the 
closure 50 may be a child resistant cap such as described in U.S. Patent 6,102,223, issued to 
Montgomery, and incorporated herein by reference. As described in the '223 patent and 
shown in Figure 9, the closure 50 has a cap top 52, a cap skirt 54 extending from the cap top 
52 to a cap bottom 56, at least one cap thread 58 located on an interior surface or engaging 
face 60 of the cap skirt 54, at least a first cap lug 62 located near the cap bottom 56 and, 
optionally, a ring guide 64. The thread 58 and locking lug 62 are fixedly attached to the 
engaging face 60 of the cap skirt 54. The thread 58 of the closure 50 should ride within the 
groove 27 of the bottle thread 26 while leaving nominal clearance between the bottle thread 
26 and the cap thread 58. The reciprocal closure locking lug 62 should be capable of 
engaging the bottle locking lug 28 such that the closure 50 is prevented from being removed 
from the bottle 10 without the user deforming the closure 50. 

Referring again to Figures 1-8, the bottle neck 14 has at least one locking lug 28, 
having a height "h", which is adapted to engage the cap lug 62. In a preferred embodiment, 
the locking lug 28 includes a sloped face 28a and an opposing abutment face 28b, and is 
dimensioned to matingly engage the corresponding cap lug 62. Similar locking lugs are 
described in U.S. Patent 6,152,315, issued to Montgomery, and incorporated herein by 
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reference. The bottle locking tag 28 engages the cap tag 62 when fte cap 50 is rotated in a 
clockwise direction. As fte cap 50 is rotated, the cap tag 62 passes over the s.oped face 28a 
of the bottle tag 28, distorting fte cap skirt 54 in fte process. When the cap tag 62 reaches 

, skir, 54 returns to its resting, non-distorted shape. The user may hear a "cHck" as fte cap tag 
62 contacts fte neck, or may fee, a W - ** cap skirt 54 returns ,„ its resting shape. !n 
this dosed position, rotation of fte cap 50 relative to the bottle ,0 is .imited, and fte cap 50 
cannot be removed without the user disengaging the cap lug 62 from the bottle lug 28. To 

,0 cap skirt 54, forexamp.eby souee^ng opposite sides of fte skir, 54 near fte bottom 58, and 
ften rotating fte cap 50 in a counterclockwise direction. The cap skir, 54 should be 
sufficiently distorted to allow fte cap lugs 62 to rise to the top 28c of fte abutment face 28b. 
As fte cap 50 is ften rotated counterclockwise, fte cap lug 62 can slide along the sloped face 
28a Concurrently, fte cap 50 is lifted or axially displaced relative to fte shoulders 20 as fte 
,5 capftread58ridesalongfte«hread re ceiving g ro„ve27offtebo«lelO.Onceftecap50 1 s 
.iallymsplacedby at .east fte boUlelugheight-V'ftc cap lugs 62 avoidbeing caught or 
enga g edbyftebot,lelugs28,and«hecap50canberemovedfromftebott,e,0wiftout 

forcing fte user to again disengage fte tags 28, 62. Bottle and cap locking lugs 28, 62 whtch 
perform a similar function but which have a different structural design may also be employed 

20 in the instant invention. 

As shown in Figures 1 - 8, fte bottle thread 26 is located on fte exterior face 15 of 
fte bottle neck 14. The thread 26 includes one or more strands 26a, 26b as is appropriate for 
fteparticularftreadconfiguration. Any ofa variety ofthread configurations known in the 
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art, such as a stogie helix (1 strand), a double Mix (2 strands), a triple helix (3 strands), a 
q „ad helix (4 strands), or helices with essentially as many strands as may fit on the neck 14 
(generically referred to herein as a "multiple helix"), can be employed with the instant 
invention, lite thread 26 circumscribes the neck .4 in a spiral forming the depression or 

preferred embodiment, the thread 26 is a double helix with essentially identical firs, and 
second strands 26a, 26b starting on opposite sides of the bottle neck opening 24 and forming 
intertwining parallel spirals about the bottle neck 14. 

The first thread strand 26a has a firs, or lug segment 40a and a contiguous second or 
10 opening segment 44a. As shown in Figure 7, the lug segment 40a has a lug end 34a and 
defines a firs, upper edge 41a, a firs, lower rfge 43a, and a firs, face 42a having a thickness 
„. T»eopeningsegmen,44ahasanopeninge n d36aanddefinesasecondupperedge45a,a 

second lower edge 47a, and a second face 46a having mickness ,, As is known in ,he art, the 
upper edges 41a, 45a, and lower edges 43a, 47a are angled slightly ftom horizontal allowing 
,5 m estrand26a.ohavebevelededges ra .hermansh M pcornersa.fteface S 42a,46a. Inan 

_^ embodimen, me strand thickness v^es such ma, tite mickness „ of me opening segmen, 44a 
is greater man the thickness ,, of me lug segmen, 40a. Because me receiving groove 27 is 
formed by me sttands 26a, 26b of me .hread 26, when ,he strand 26a mickens me relative 
position of me groove 27 shifts slightly toward the bottle opening 24 and away ftom the 
20 bottle shoulders 20. When , he closure 50 is on me bottle neck 14 and me cap mread 58 is 
engaged in me receiving groove 27, me cap 50 is axially displaced relative to the shoulder 20 
more rapidly when the cap thread 58 rides along mejhicke^segmen, of the strand 44a than 
along the thinner segment of the strand 40a. 
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fc *^~.^^"*"-*'"-''-«"'- 44 '- Thethinner 
engag e th ec 1 os Urete a d 5S,o ai e^e fl ^26.S tailar ^e SM nd sh av tag a« M c te 

^^..n^v^.he^of^s^^a^be^a,,^^ 

10 tUctaKSt ,a n d^uan y wi <i en t oaface tlli c k ne 8S , 2 nea r . h eope ri nsen d 3«a ; or, te 

sMd26 a nl a y s^a tttl e togm < lM aw iai a f ace«c ta e SSb a„ d ^a lly „a n ow t oa f ace 

thickness ti near the opening end 36a. 

* a preferred «M *e — , of the opening segment is greater than the 

, a .he tat segment 40a makes about one-half turn before the 
thickness t, of the lug segment, and the lug segment «i 

,aa* Tn a more preferred embodiment, the 
15 strand 26a thickens into the opening segment 44a. Inamorep 

^a^makesonemn.aboutmeneckHandtHckensatabonti.midpomt.mamos, 

p ^-^ to ^^^^- rt - ft - ,ta,,,to,D, " ,434, 

n ear tt .e,ugend34,andmeupperedges4 1 a,4 5 aand,oweredges43a,4 7 aareang,ed 
20 — ^ Fore X amp,, m anembod i men,,,he.u g segme n .40ahas 

an„ P peredge4,aang,eda,ab„u,3,,alowered g e4,aang,eda,about.,afaeeUnek n e S s 
t , ofabO u,0.0 25 inches,and te segme»„ug40amakesabou,one-ha.f»mbe t ore flaring 
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into the opening segment 44a which has an upper edge 45a angled at about 30°, a lower edge 
47a angled at about 7°, and a face thickness t 2 of about 0.056 inches. 

Each strand 26a, 26b ofthe bottle thread 26 is spiraled around the neck 14 at a 
predetermined thread pitch, or the axial distance from any point on the helix ofthe strand to 
5 the corresponding point on an adjacent turn ofthe helix. The pitch can be defined by the 
reciprocal ofthe number of turns per axial displacement inch {i.e. dividing the number one 
by the number of turns per axial displacement inch) and results in a predetermined rise ofthe 
closure 50 per revolution. In order for the closure 50 to function as intended, that is, for the 
cap lugs 62 to clear the bottle lugs 28 after being released by the user only one time, the pitch 
10 must be greater than the bottle lug axial height engagement multiplied by the number of 
bottle lugs. (The "bottle lug axial height engagement" refers to that height ofthe bottle lug 
which interacts with the cap lug. Although the axial height engagement will typically be 
essentially equal to the bottle lug axial height, embodiments may be envisioned in which the 
bottle lug axial height «h" differs from the axial height engagement. Alternatively, the 
15 closure lug height may vary such that the axial height engagement differs from the closure 
lug height.) For example, in a preferred embodiment, a bottle neck has two diametrically 
opposed lugs each having an axial height "h» of about 0.123 inches and an axial height 
engagement of about 0.123 inches, and each strand 26a, 26b of a double helix makes one turn 
about the neck at a pitch of about 0.250 inches or an axial displacement distance slightly 
20 greater than the axial height engagement ofthe lugs multiplied by the number of lugs (0.123" 
x2 = 0.246"). 

The thread thickness t„ t 2 combined with the thread pitch determines the rate at which 
the cap 50 rises relative to the bottle shoulders 20 as it 50 is being removed from the bottle 
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neck 14. The thicker the strands 26a, 26b and the steeper the pitch, the faster the cap 50 
rises. Preferably, ore pitch and thread strand thicknesses are selected such tha, the locking 
, ugs 62 on the closure interact with the bottle lugs 28 only or.ce as the closure 50 is opened or 

closed. 

5 As shown in Figure 10, the modified thread design 158 may be incorporated in a 

closure 150 in place of the standard thread 58 of the closure 50. Similar to the thread designs 
presented for use on ft. bottle neck 14, the closure 150 may include a thread 158 having a 
variety of thread configurations, such as single helix, double helix, triple helix, quad helix, or 
helices with essentially as many strands as may fit on the closure skirt 154. Depending on 
10 toe thread configuration, the thread 151 may have one or more strands 158a essentially 
identical to the firs, bottle thread strand 126a. As with the bottle thread strand 126a, the 
closure thread strand 158a may have a first thickness near the cap top 1 52 and a second 
thickness near the cap bottom 156. Similar to tire thread designs described for the bottle neck 
,4, the firs, thickness may be greater than the second thickness, or the second thickness may 
15 begreateruranmefirstthickness. The strand 158a may have distinct segments with first and 
s«ond thicknesses, or as shown in Figure 10, the strand may gradually transition from a first 
,„ a second thickness. The pitch is preferably selected such that the cap lugs 62 clear the 
bottle lugs 28 after one revolution. The closure 150 with the modified thread design may be 
used wiihabottlehavingastandard thread, or with me bottle 10 having a thread 26 modified 

20 as described herein. 

Thus, by using a thread 26 with a thickened section and that has a pitch which is 
slightly greater than the axial height engagement of the locking lugs multiplied by the 
number of locking lugs present, the instant invention provides the user with a child resistant 
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ciosure and complementary bottle that engages fte safety features with nomirval effort when 
.ightening and that ahows ft. cap to be removed with only slight exertion by fte use, 

o.osedposition.fteusertaowsftecapSOisproper.yHghtenedwhe.afirste.icUsheatd. 
Because the cap .ugs 62 are axialiy displaced from the bottie lugs 28 wiftin one revolution of 
fte cap 50, fte cap 50 can be easily removed after disengaging fte cap lugs 62 from fte 

bottle lugs 28 one time. 

Fromareadingof fte above, one with ordinary skill in fte art should be able to 
devise variations to fte inventive features. For example, other thread configurations are 
known in this industry and could be employed with fte instant invention, and fte cap and 
bott ,e wotdd employ matching thread configurations. Further, fte bottle bead may be more 
or less tapered, or alternative configurations of bottle and cap locking lugs may be used. 
These and other variations are believed to fall wiftin fte spirit and scope of the attached 
claims. 


